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(57) ABSTRACT

A portable telephone 1 1s a portable terminal device in which
a telephone receiving housing 2 1s coupled to a telephone
transmitting housing 3 by a coupling portion 4 such that they
can be opened and closed. In the telephone receiving housing
2, aprojecting portion 21 1s formed on an end portion of a first
face S1, which faces the telephone transmitting housing 3 1n
the closed state. In the telephone transmitting housing 3, a
notched portion 22 i1s formed 1n an end portion thereof, in
which the projecting portion 21 1s arranged such that the
projecting portion 1s rotatably coupled to notched portion 22.
A switch 1s provided inside the projecting portion 21 and a
sub-key capable of depressing this switch 1s provided to the
projecting portion 21. The sub-key 1s provided on a surface of
the projecting portion 21 1n such a manner that a depression
direction of the sub-key coincides with a depression direction
of the main key 1n the opened state.

8 Claims, 9 Drawing Sheets
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1
PORTABLE TERMINAL DEVICE

Cross-Reference to the Related Applications

This application 1s a national stage of international appli-
cation No. PCT/JP2006/320661 filed on Oct. 17, 2006, which

also claims benefit of priority under 35 U.S.C. §119 to Japa-
nese Patent Application No. 2005-307594 filed on Oct. 21,

2003, the entire contents of which are incorporated herein by
reference.

TECHNICAL FIELD

The present imvention 1s related to a portable terminal
device such as a portable telephone and a notebook computer.

BACKGROUND ART

Functions of portable telephones have been increased, for
instance, camera modules are mounted on the portable tele-
phones. In such portable telephones, the number of keys 1s
increased. Originally, keys are only for such function of enter-
ing telephone numbers of communication opponent parties so
as to establish telephone callings. However, nowadays, not
only numeric keys and a telephone calling key, but also vari-
ous sorts of keys have been additionally provided.

In a patent publication 1, as one example for responding to
increase 1n a total number of keys, such a foldable portable
telephone 1s disclosed. In the portable telephone, keys are
provided on side faces thereotf, which are exposed 1n a closed
sate where a housing of the folding type portable telephone 1s
closed.

Patent Publication 1: JP-A-2002-204298

DISCLOSURE OF THE INVENTION

Problems that the Invention 1s to Solve

However, although such a way that the keys are provided
on the side faces of the housing may be one of the solving
means, 1t 1s not suificient to satisiy various needs from users
with only this way, and also a degree of freedom of designs
may be narrow. For instance, if the number of keys 1s required
to be increased, there 1s no way other than the way 1n which
s1zes of numeric keys and direction keys are reduced so as to
produce a space, and new keys are arranged 1n this space.
Otherwise, a size of a housing has to be increased.

An object of the present invention 1s to provide a portable
terminal device equipped with a novel operation portion hav-
ing a superior operability 1in addition to widen a degree of
freedom of designs.

Means for Solving the Problems

A portable terminal device according to a first aspect of the
present invention, 1s a portable terminal device in which a first
housing 1s coupled to a second housing such that the first
housing and the second housing can be opened and closed to
be an opened state and a closed state, wherein the first housing
comprises: a display portion provided on a first face facing the
second housing 1n the closed state; and a projecting portion at
an end portion of the first face, wherein the second housing
comprises: a main key provided on a second face facing the
first housing 1n the closed state; and a notched portion which
1s provided on an end portion of the second housing, and 1n
which the projecting portion 1s arranged such that the project-
ing portion 1s rotatably coupled to the notched portion,
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wherein a switch 1s provided 1nside the projecting portion and
a sub-key capable of depressing the switch 1s provided to the
projecting portion, and wherein the sub-key 1s provided on a
surface of the projecting portion such that a depression direc-
tion of the sub-key coincides with a depression direction of
the main key in the opened state and the sub-key does not
protrude out from a plane defined by the second housing in the
closed state.

Also, 1t may be preferable that a portion of the surface of
the projecting portion around the sub-key 1s cut out.

Also, 1t may be preferable that a portion of the surface of
the projecting portion, on which the sub-key 1s provided, 1s
formed 1n a flat face, and the tlat face 1s arranged substantially
parallel to the second face.

Also, 1t 1s preferable that, 1n the projecting portion, corner
portions between the flat face, on which the sub-key 1s pro-
vided, and a side face adjacent to the flat face 1s cut out, and a
vertex face of the sub-key 1s formed 1n a curved face having a
convex at a center thereof.

Also, 1t 1s preferable that an angle defined by the first face
of the first housing and the second face of the second housing
in the opened state 1s larger than 90 degree and smaller than
180 degree.

Furthermore, a width of the sub-key 1s wider than a width

of a surface of the portion on which the sub-key 1s provided,
within the surface of the projecting portion

Advantage of the Invention

According to the present invention, 1t 1s possible to provide
the portable terminal device equipped with the novel key
arrangement, capable of realizing suificient degree of free-
dom of designs and also capable of securing the operability.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an outer appearance perspective view showing a
portable telephone according to an embodiment of the present
invention in an opened state.

FIG. 2(a) 1s an outer appearance perspective view showing,
the portable telephone of FIG. 1 1n a closed state.

FIG. 2(b) 1s another outer appearance perspective view
showing the portable telephone of FIG. 1 1n the closed state.

FIG. 3 1s a perspective view showing an area near a cou-
pling portion of the portable telephone of FIG. 1 1n the opened
state, as viewed from a front face side.

FIG. 4 1s a perspective view showing an area near the
coupling portion of the portable telephone of FIG. 1 1n the
opened state, as viewed from a rear face side.

FIG. 5 1s a perspective view showing an area near the
coupling portion of the portable telephone of FIG. 1 1n the
closed state, as viewed from the coupling portion side.

FIG. 6 1s a sectional view of the portable telephone, taken
along an arrow-viewing direction of VI-VI line shown in FIG.
2.

FIG. 7 1s an exploded perspective view showing a state in
which a camera module 1s dismounted.

FIG. 8 1s a perspective view showing an area near the
coupling portion of the portable telephone of FIG. 1 1n the
opened state.

FIG. 9(a) 1s a sectional view showing a schematic structure
of a sub-key.

FIG. 9(b) 1s a sectional view showing another schematic
structure of the sub-key.

FIG. 10 1s a diagram showing a structure for mounting the
sub-key on the portable telephone of FIG. 1.
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DESCRIPTION OF REFERENCE NUMERALS
AND SIGNS

1 portable telephone
2 first housing

3 second housing

4 coupling portion
17 main key portion
21 projecting portion
235 stepped portion
22 notched portion
277 recessed portion

33 camera module
41 holder

60 sub-key

61 concave portion
62 tactile switch

BEST MODE FOR CARRYING OUT TH.
INVENTION

L1

Referring to FIG. 1 to FIG. 10, a description will be made
on an embodiment of a configuration of a portable terminal
device according to the present invention. FIG. 1, FIG. 2(a),
and FIG. 2(b) are outer appearance perspective views show-
ing a portable telephone 1 according to the embodiment of the
present invention. The portable telephone 1 1s configured as a
so-called foldable portable telephone, FIG. 1 shows an
opened state of the portable telephone 1, and FIG. 2(a) and
FIG. 2(b) show a closed state thereof.

The portable telephone 1 includes a telephone recerving
housing (first housing) 2 and a telephone transmitting hous-
ing (second housing) 3. An end portion of the telephone
receiving housing 2 1s coupled to an end portion of the tele-
phone transmitting housing 3 by a coupling portion 4. And,
the portable telephone 1 can be opened and closed as a portion
of the portable telephone 1 on the side of the coupling portion
4 being a center of a swing operation. Each of the telephone
receiving housing 2 and the telephone transmitting housing 3
1s Tormed to have a shape of a substantially slim type rectan-
gular parallelepiped. In the closed state, the telephone receiv-
ing housing 2 1s overlapped with the telephone transmitting
housing 3, so that contours thereotf are substantially coinci-
dent with each other when the portable telephone 1 1s viewed
from one housing side to the other housing side.

The telephone housing 2 includes a front case 6 on the side
of a face (namely, front face, first face “S1””) which faces the
telephone transmitting housing 3 1n the closed state, and a rear
case 7 on the side of a rear face thereot. The front case 6 and
the rear case 7 are molded by, for example, resin. Sound
output openings of a speaker 13 for telephone communication
1s opened 1n the front case 6 of the telephone recerving hous-
ing 2, whereas an opening window 14 for a camera module
and a opening window 15 for a flash 1s opened 1n the rear case
7.

A main display portion (display user interface) 11 for dis-
playing an 1image on the front face, and a sub-display portion
12 for displaying the 1image on the rear face 1s provided to the
telephone receiving housing 2. The main display portion 11
and the sub-display portion 12 are configured by, for instance,
liquid crystal displays. The main display portion 11 has an
area which 1s made larger than, or equal to, for example, a half
value of a front face area of the telephone recerving housing 2.
A major portion of the front area of the telephone recerving,
housing 2 1s covered by a protection cover 11a of the main
display portion 11. The protection cover 11a 1s formed by, for
example, an acrylic plate.
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The telephone transmitting housing 3 includes a front case
8 on the side of a face (front face, namely, second face “S2”)
which faces the telephone recerving housing 2 in the closed
state, a rear case 9 on the side of a rear face thereof, and a Iid
body 10 which 1s covered on the rear face of the rear case 9.
The front case 8, the rear case 9, and the lid body 10 1s molded
by, for instance, resin. Sound collecting opemings 18 of a
microphone for a telephone communication are opened 1n the
front case 8 of the telephone transmitting housing 3, whereas
sound output openings 19 of a speaker for announcement are
opened 1n the lid body 10. Although not shown in the draw-
ings, a built-in type first antenna 1s arranged 1n an interior
portion in the vicinity of the sound collecting openings 18 of
the microphone for telephone communication, namely, on the
side opposite to the coupling portion 4 within the telephone
transmitting housing 3.

A main key portion (operation user interface) 17 for receiv-
ing operation by a user 1s provided on the telephone transmiut-
ting housing 3. Various sorts of buttons are arranged on the
main key portion 17, and are exposed from the front case 8.
These buttons include, for instance, numeric keys 17a, a
cursor key 175, function keys 17¢, and the like. It should be
understood that various sorts of buttons of the main key
portion 17 are provided 1n a continuous (adjoining) manner,
and thus, partitions (frames) which mutually partition these
various sorts of buttons are not provided. In other words, one
opening portion 8a 1s provided in a key arranging region of
the front case 8 and the keys 17a to 17¢ are exposed from this
opening portion 8a.

FIG. 3 1s a diagram showing a portion of the portable
telephone 1 1n the opened state, 1n the vicinity of the coupling
portion 4 thereol, as viewed from the front face side. FI1G. 4 1s
a diagram showing a portion of the portable telephone 1 1n the
opened state, 1n the vicinity of the coupling portion 4 thereof
as viewed from the rear face side. FIG. 5 1s such a diagram that
the portion near the coupling portion 4 of the portable tele-
phone 1 1n closed state 1s viewed parallel to a face opposite to
the telephone receiving housing 2 and the telephone transmait-
ting housing 3. FIG. 6 1s a sectional view showing the portion
near the coupling portion 4 of the portable telephone 1 1n
closed state (namely, sectional view, taken along arrow-
pointed direction of line VI-VI of FIG. 2(a)).

As shown 1n FIG. 3 to FIG. 5, the coupling portion 4 1s
configured such that a projecting portion 21 which projects
from one end of the telephone recerving housing 2 1s fitted
into a notched portion 22 which 1s provided 1n one end of the
telephone transmitting housing 3, and also, a shatt member 23
1s 1serted nto a wall portion of the notched portion 22 and
into the projecting portion 21. Both the telephone receiving
housing 2 and the telephone transmitting housing 3 are mutu-
ally rotatable with each other as the shaft member 23 being a
rotation shaft. The projecting portion 21 projects from a
stepped portion 25 and constitutes a portion of the stepped
portion 25. As shown in FIG. 6, 1n the closed state, the stepped
portion 25 1s stored 1n a recessed portion 27 which continues
to the notched portion 22, and the first face S1 faces the
second face S2 with a smaller interval than a height of a base
portion of the stepped portion 25 from the first face S1. It 1s
noted that a clearance between the first face S1 and the second
face S2 1s maintained by, for 1stance, a protruding portion
1156 provided on one of the first face S1 and the second face S2
abuts against the other face within the first face S1 and the
second face S2. In this example, the protruding portion 115 1s
constituted by convex-shaped members made of rubber and
provided on both sides of the sound output openings of the

speaker 13 1n FIG. 1.
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As shown 1n FIG. 3 to FIG. 6, the projecting portion 21 1s
provided on the first face S1 of the telephone receiving hous-
ing 2. Both the projecting portion 21 and the stepped portion
235 are integrally formed with the front case 6 by, for example,
resin and the like. One piece of the projecting portion 21 1s
provided on the end portion of the telephone receiving hous-
ing 2 at a center portion 1n a rotation shait direction, and 1s
formed 1n a substantially semicylindrical shape around the
rotation shaft. A projected amount of the projecting portion
21 from the first face S1 1s set to be, for example, equal to, or
slightly smaller than a thickness of the telephone transmitting
housing 3. As aresult, 1t 1s possible to avoid that the projecting,
portion 21 1s projected from the front face and the rear face of
the telephone transmitting housing 3 1n the opened state and
in the closed state, which may deteriorate the designing char-
acteristic thereof. A length “L1” of the projecting portion 21
in the rotation shait direction is set to be relatively long. For
example, this length “L.1” 1s set to be equal to 50 to 70 percent
of width of the telephone recerving housing 2 and the tele-
phone transmitting housing 3.

The base portion of the stepped portion 25 1s formed in, for
example, a rectangular parallelepiped shape, and 1s formed at
a slightly higher level than the first face S1. In the rotation
shaft direction, a width of the base portion of the stepped
portion 25 1s set to be equal to the width of the projecting
portion 21. It 1s noted that since the projecting portion 21 can
be fitted 1nto the notched portion 22 by being inserted there-
into, the width of the base portion of the stepped portion 25 1s
made narrower than the width of the notched portion 22. In a
direction perpendicular to the rotation shaft direction, the
width of the base portion of the stepped portion 235 1s set to be
wider than the width of the projecting portion 21, and the
projecting portion 21 projects from a position of the stepped
portion 25, which 1s near the housing end portion. It 1s noted
that the protection cover 11a 1s notched on the side of the
coupling portion 4, and the stepped portion 25 provided on
the front case 6 1s formed such that the stepped portion 25
projects from this notched portion. A height of the stepped
portion 25 from the first face S1 1s set to be longer than a
distance between the first face S1 and the second face S2 1n
the closed state.

The notched portion 22 1s formed 1n a substantially rect-
angular shape having a dimension nearly equal to the dimen-
s1on of the projecting portion 21, as viewed from a direction
perpendicular to the second face S2, and 1s positioned at a
center of an end portion of the telephone transmitting housing
3. As shown in FIG. 6, a very small gap 1s formed between an
outer circumierential face of the projecting portion 21 around
the rotation shatt and a wall face 22a of the notched portion 22
around the rotation shaft, so that the rotation of the projecting
portion 21 1s allowed with respect to the notched portion 22.

As will be discussed later, a flat face 21a 1s formed on a
surface of a tip portion of the projecting portion 21, and the
flat face 21a becomes substantially parallel to the second face
S2 1n opened state. On this flat face 21a, a sub-key 60 1s
provided (note that if FIG. 6 1s a sectional view for showing a
portion where sub-key 60 1s described, then flat face 21a
cannot be indicated. Accordingly, sub-key 60 1s not 1llustrated
in FIG. 6). As shown 1 FIG. 9 (will be discussed later),
although a center of a face of this sub-key 60 1s made 1n a
convex shape, which 1s depressed by a finger of a user, a
distance of a vertex portion of this convex shape from the
rotation shatt 1s set to be equal to, or shorter than a distance
from other surface portion in the projecting portion 21 1n
order that this vertex portion 1s not contacted with the wall
face 22a when the projecting portion 21 1s rotated within the
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notched portion 22. In other words, a portion of the sub-key
60 1s configured such that the rotation radiuses become equal
to each other.

Also, as shown 1n FIG. 3, a width of the sub-key 60 along
a longitudinal direction of the portable telephone 1 1s made
wider than a width of the flat face 21a 1n the longitudinal
direction of the portable telephone 1. As a result, for example,
in such a case that the user depresses the sub-key 60 by using
the finger cushion, since the depressing operation by the
finger cushion 1s not stopped by the flat face 21a in the
longitudinal direction of the portable telephone 1, the sub-key
60 can be readily depressed.

On the other hand, as shown in FIG. 3 to FIG. 5, an end face
215 of the projecting portion 21, which perpendicularly inter-
sects with the rotation axis, abuts against a wall portion 2256 of
the notched portion 22 which sandwiches the projecting por-
tion 21. When the portable telephone 1 1s opened and closed,
these faces are slidable.

A recessed portion 27 1s formed to have a concave with
respect to the second face S2 1n a region between the notched
portion 22 and the main key portion 17. For example, as
shown 1n FIG. 6, the recessed portion 27 1s configured such
that an end portion of this recessed portion 27 1s formed 1n a
concave shape, which 1s located on the side of the coupling
portion 4 of the front case 8 of the telephone transmitting
housing 3, and this concaved portion i1s covered with an
clectric conducting plate 31 made of aluminum and the like.
Since the electric conducting plate 31 1s provided, noise gen-
erated from a camera module 33 (will be discussed later), and
noise propagated into the camera module 33 are shielded. It 1s
noted that an electric conducting paint may be painted instead
of the electric conducting plate 31. Alternatively, if these
clectric conducting portions are electrically conducted to a
reference potential line, even when electrically charged fin-
gers are put on the main key portion 17, electrostatic energy
may be earthed to the reference potential line. Alternatively,
only the front case 8 may be formed in the concave shape, and
the electric conducting plate and the like for the shielding may
be not provided.

As shown 1n FIG. 6, the recessed portion 27 1s formed such
that the recess gradually becomes deep from the side of the
main key portion 17 to the side of the notched portion 22, that
1s, the recessed portion 27 1s formed such that a natural slope
1s formed from the key surface of the cursor key 175 and the
key surface of the function key 17¢ which are located adjacent
to the recessed portion 27. In other words, a recessed amount
on the side of the main key portion 17 with respect to the
second face S2 1s made smaller than a recessed amount on the
side of the notched portion 22 with respect to the second face
S2.

As shown 1 FIG. 3, as viewed along the direction perpen-
dicular to the second face S2, the receiwved portion 27 1s
formed 1n a substantially trapezoidal shape which has wid-
ened width from the side of the notched portion 22 to the side
of the main key portion 17. A width of the recessed portion 27
on the side of the notched portion 22 1s equal to that of the
notched portion 22, and a width of the recessed portion 27 on
the side of the main key portion 17 1s equal to a width of the
main key portion 17 on the side of the recessed portion 27. As
a consequence, in the rotation shait direction, both edges of
the notched portion 22, both edges of the recessed portion 27,
and both edges of the main key portion 17 (opeming portion of
telephone transmitting housing 3 for exposing numeric keys
17a etc.) constitute a continuous line “LIN1”. In other words,
no stepped portion exists among these both edges. For
example, these edge portions extend 1n a smoothly curved line
shape such that the edge portions extend parallel to each other
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in the notched portion 22, and intervals among these edge
portions are gradually widened from a portion near a bound-
ary between the notched portion 22 and the recessed portion
277 to the main key portion 17.

It 1s noted that both a reference as to the projected amounts
of the projecting portion 21 and the stepped portion 235, and a
reference as to the recessed amount of the recessed portion 27
may be specified by, for example, defining a joined faces
which can be externally viewed as the reference when the
telephone receiving housing 2 and the telephone transmitting,
housing 3 are closed. For example, a reterence “ST1” for the
projected amounts of the projecting portion 21 and the
stepped portion 25 may be defined based on the protection
cover 11a of the main display portion 11. Also, a reference
“ST2” forthe recessed amount of the recessed portion 27 may
be defined based on, for instance, a surrounding portion 8s
(refer to FIG. 3) of the main key portion 17.

As shown 1n FIG. 3 and FIG. 6, the shaft member 23
includes, for example, a cylindrical-shaped portion, and this
shaft member 23 1s iserted 1into a hole portion 214 which 1s
opened 1n the end face 215 of the projecting portion 21, and
another hole portion 224 which 1s opened 1n the wall portion
22b of the notched portion 22. The shaft member 23 1s axially
supported with respect to at least one of the notch portion 22
and the projecting portion 21. It 1s noted that although two
pieces ol the shait members 23 are provided in correspon-
dence with both end faces 215 of the projecting portion 21,
only one piece of the shaft member 23 1s shown 1n FIG. 3. A
signal line 29 which electrically connects the telephone
receiving housing 2 with the telephone transmitting housing 3
1s mserted into one piece of the two shalt members 23. It 1s
noted that a click mechanism capable of producing a clicking
teeling when the portable telephone 1 1s opened and closed 1s
provided on the other shait member of the two shaft members
23.

As shown 1n FIG. 6, the camera module 33 1s provided on
the end portion of the telephone recerving housing 2 on the
side of the coupling portion 4. The camera module 33 takes
photographs by recerving light from the opening window 14
of the telephone recerving housing 2. As viewed from the
direction perpendicular to the first face S1, the size of the
camera module 33 1s slightly smaller than the size of the
stepped portion 25. Since a rear face 33a of the camera
module 33 1s stored 1n the stepped portion 25, the camera
module 33 1s arranged at such a position which 1s projected to
the side of the telephone transmitting housing 3 rather than
the first face S1 (refer also to FIG. 5). It 1s noted that since the
camera module 33 projects from the first face S1 to the side of
the telephone transmitting housing 3 on the root side of the
projecting portion 21, 1t 1s also possible to grasp that a portion
of the camera module 33 1s stored 1n the projecting portion 21.

FIG. 7 1s an exploded perspective view showing that the
camera module 33 1s dismounted from the front case 6 of the
telephone recetving housing 2. It 1s noted that a rear direction
of FIG. 7 as viewed on a sheet surface corresponds to a
torward direction of FIG. 1 as viewed on a sheet surface.

The camera module 33 includes a housing 35 having a
substantially rectangular parallelepiped shape. An opening
window 35a having a size nearly equal to a half size of the
housing 35 1s opened 1n the housing 35, and an optical module
1s stored 1n an approximately half area of the housing 335 on
the side of the opening window 33a4. The optical module
includes optical lenses containing a lens 36 which 1s exposed
from the opening window 33a; a mechanical shutter (not
shown) which opens and closes an optical path of the optical
lenses; and an 1imaging element (not shown) such as a CCD, or
a CMOS, on which light propagated from the optical lens 36
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1s focused. Also, an actuator (not shown) for driving the
mechanical shutter of the optical module 1s stored 1n an
approximately half area of the housing 35, which 1s opposite
to the opening window 35a.

The cameramodule 33 1s stored 1n a box-shaped shield case
37, and 1s connected to a flexible printed circuit (FPC) 38 for
clectrically connecting the camera module 33 to a board and
the like which 1s provided in the telephone transmitting hous-
ing 3. It 1s noted that since the shield case 37 1s to be mounted
to the camera module 33 1n order to avoid that noise 1s mixed
into the imaging element of the camera module 33, this shield
case 37 may berecognized as a portion of the camera module
33.

A plurality of plate-shaped ribs 39 for fixing the camera
module 33 projects from the front face side to the rear face
side (namely, inner side of housing) on the front case 6. The
camera module 33 1s engaged and inserted among the ribs 39
so as to be fixed with respect to the front case 6.

Also, the camera module 33 are arranged by facing the rear
face thereol with respect to an inner side face 25a of the
stepped portion 25 and a holder 41 provided 1n the projecting
portion 21 (refer also to FIG. 6), and 1s fixed with respect to
both the front case 6 and the rear case 7 by that the rear case
7 covers the camera module 33 from the side of the opening
window 35a.

The holder 41 includes an abutting portion 41a against
which the rear face of the camera module 33 abuts; a support-
ing portion 415 for supporting the abutting portion 41a; and a
switch mounting portion 414 (will be explained later) which
1s located at a tip portion of the supporting portion 415 and on
the opposite side of the abutting portion 41a. The abutting
portion 41a includes, for example, a plate-shaped member
which 1s continued substantially parallel to the inner side face
235a of the stepped portion 25. The supporting portion 415
includes, for example, two pieces of plate-shaped portions
which perpendicularly intersects with the abutting portion
41a and are parallel to the rotation shait. The supporting
portion 415 abuts against the inner side face of the projecting
portion 21 so as to support the abutting portion 41a. Further-
more, an anchor portion 41¢ 1s formed on the supporting
portion 415, when the holder 41 1s inserted 1nto the projecting
portion 21, this holder 41 1s fitted 1nto an anchoring concave
portion 21e of the inner side face thereot so as to be anchored.
As a result, 1t 1s possible to avoid that the holder 41 1s
extracted in the assembling step. It 1s noted that both the shaft
member 23 and another shait member provided on the not-
illustrated side 1s nserted mto gaps formed by the abutting
portion 41a, two pieces of the supporting portions 415, and
turther, the switch mounting portion 41d. In addition, an
clectronic component such as a motor for vibrator 1s fixed
between the two shaift members by the holder 41. Since the
motor for vibrator 1s fixed on the above-described inner side
face of the holder 41, vibrations of this vibrator can be propa-
gated to the entire portable telephone 1.

As shown 1n FIG. 6, the rear case 9 of the telephone trans-
mitting housing 3 1s formed to have a plurality of ribs 39 on
the housing inner-sided face and the housing outer-sided face
in order to form the storage spaces for storing various sorts of
clectronic components such as a battery storage space BS and
the like. The lid body 10 1s covered on the rear case 9 such that
this lid body 10 covers a storage space formed on the housing
outer side, which contains the battery storage space BS.

A main board 45 on which a high frequency circuit (not
shown) and the like are provided 1s mounted on the housing
inner side of the rear case 9. A shield case (not shown) for
shielding the high frequency circuit and the like covers the
main board 45, and a key FPC 46, on which a plurality of
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depression switches (not shown) are provided, 1s provided on
this shield case. A key seat 47 1s arranged so as to depress the
depression switches on the key FPC 46. While the front case
8 1s covered on the key seat 47, the key seat 47 1s sandwiched
between the key FPC 46 and the front case 8 so as to be fixed.
The key seat 47 1s made of, for example, silicone.

The keys 17a to 17¢ are fixed with respect to the key seat
4'7. Since the user depresses the keys 17a to 17¢, the user can
depress the depression switches of the key FPC 46 via the key
seat 47. It 1s noted that the main key portion 17 includes the
keys 17a to 17¢, the key seat 47, and the key FPC 46.

One end of the signal line 29 at the side of the telephone
receiving housing 2 and shown in FIG. 3 1s connected to the
FPC 38 of the camera module 33 via, for example, aboard and
the like which are employed so as to control the main display
unit 11. Also, the other end of the signal line 29 at the side of
the telephone transmitting housing 3 1s connected to, for
example, the main board 45 (refer to FIG. 6). On the main
board 45, a CPU (not shown) 1s provided, while the CPU
outputs various sorts of control signals 1n response to signals
supplied form the main key portion 17. As a consequence, the
signal line 29 transmits, for example, a signal Supphed from
the main key portion 17 via the CPU of the main board 45 to
the camera module 33.

As shown in FIG. 3 and FIG. 5, a second antenna 43 1s built
in the telephone transmitting housing 3 in order to transmuit
and recerve electromagnetic waves. The second antenna 1s
arranged at the end portion of the telephone transmitting
housing 3 on the side of the coupling portion 4 and 1n such a
portion which sandwiches the projecting portion 21. As a
consequence, the second antenna 43 1s not overlapped with at
least the stepped portion 25 1n the rotation shait direction of
the coupling portlon 4 1n the closed state. It 1s noted that since
the first antenna 1s positioned at a place separated from the
coupling portion 4, this first antenna 1s, apparently, not over-
lapped with the coupling portion 4 in the closed state. Both
the first antenna and the second antenna 43 are employed in
order to perform a telephone communication, and also to
transmit and recerve mails, and any one of these first and
second antennas may serve as a main antenna which 1s con-
tinuously utilized, or may serve as a sub-antenna.

Next, a description will be made on a configuration of the
sub-key 60 with reference to FIG. 8 and FIG. 9. FIG. 8 and
FIG. 9 show the opened state in which the first housing 2 1s
anchored with the second housing 3 such that an angle defined
by the first face S1 and the second face S2 may be larger than
90 degree and smaller than 180 degree with the shaft member
on the side having the click mechanism 1n order that the first
face S1 and the second face S2 may be fitted to an ear and a
mouth of a user when the user performs a telephone commu-
nication. Preferably, the angle defined by the first face S1 and
the second face S2 may be selected from approximately 160
degree to approximately 170 degree.

As previously explained, the flat face 21a which becomes
substantially parallel to the second face S2 1s formed at the tip
surface 21c¢ of the projecting portion 21. This flat face 21a 1s
slightly (approximately 10 to 20 degree) inclined with respect
to the first face S1, and three pieces of the sub-keys 60 are
provided on this tlat face 21a (1in FIG. 3, only two pieces of
sub-keys 60 are 1llustrated 1n order to show peripheral struc-
ture of shaft member 23). Also, a corner portion 24 between
the flat face 21a and a side face 21/, which 1s sandwiched by
the end faces 215 and adjacent to the flat face 214, 1s cut out
so as to have either a multi-face or a curved face. Furthermore,
three pieces ol substantially elliptical-shaped concave por-
tions 61 are formed on the projecting portion surface 21c
contaiming this flat face 21a by cutting out the surface. Then,
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the sub-keys 60 similarly having elliptical shapes are
arranged at the center of this concave portions 61, respec-
tively.

FIG. 9(a) and FI1G. 9(b) are sectional views schematically
showing a sub-key 60. In addition, FIG. 10 1s a structural
diagram when the sub-key 60 and the holder 41 are assembled
in the front case 6 of the telephone recerving housing 2 1n such
a state that the protection cover 11a 1s mounted. A description
will be made on a peripheral configuration as to the sub-key
60 with reference to these drawings.

A tactile switch 62 1s fixed at a place corresponding to the
lower portion of the sub-key 60 within the projecting portion
21 such that the tactile switch 41 1s mounted on a switch
mounting portion 41d. A depressing piece (not shown) for
depressing the tactile switch 62 1s provided on a face of the a
sub-key 60, which 1s opposite to a depression face (face
depressed by user) exposed at the surface of the sub-key 60.
And, the tactile switch 62 1s depressed 1n depression state of
the sub-key 60 so as to energize the switch. Also, as previ-
ously described, the sub-key 60 1s configured such that a
center ol the depression face has a curved face 64 which
constitutes the convex shape. The distance of the vertex por-
tion 65 from the rotation shait center 1s set to be equal to, or
lower than another surface portion in the projecting portion
21. The corner portion of the tip surface of the projecting
portion 21 1s cut out in order that the tip surface does not
interfere with the notched portion 22 when the tip surface 1s
pivotally moved, and the cross section thereof 1s formed 1n a
substantially arc shape as the shait member 23 being a rota-
tion shait, and further, the flat face 21a 1s formed on a portion
thereof (refer to FI1G. 6). In other words, 1n such a manner that
this flat face 21a 1s formed, as indicated by a broken line “R”
in FIG. 9(b), the projected amount of the sub- key 60 1is
adjusted within such a range that the sub-key 60 1s not pro-
jected from the above-described substantially arc shape in
non-depression state. As a result, the vertex portion having
the convex shape 1s not also contacted with the wall face 22a
when the portable telephone 1 1s pivotally moved between the
opened state and the closed state. Also, since the concave
portion 61 has the substantially elliptical shape, when the
concave portion 61 1s depressed, the finger cushion of the user
1s entered 1nto the concave portion 61, so that the key stroke
can be secured even 1n a small projected amount. An assem-
bling sequence 1s given as follows. That 1s, as shown 1n FIG.
10, first of all, the switch 62 1s mounted on the switch mount-
ing unit 414 of the holder 41 1into which the electronic com-
ponent such as the vibrator 1s assembled. Next, the sub-key 60
(three pieces of sub-keys are integrally combined with each
other so as to constitute sub-key 60 in this example) 1s inserted
from the 1nner side of the projecting portion 21 such that the
depression face 1s exposed from the opening formed at the
center of the concave portion 61 having the elliptical shape,
and thereafter, the holder 41 1s fitted, on which the switch 62
1s mounted.

Also, the holder 41 1s configured so that the switch mount-
ing portion 414 1s inclined with respect to the abutting portion
41a such that the switch mounting portion 414 becomes par-
allel to the flat face 21a. The tactile switch 62 1s arranged 1n
this holder 41 and the sub-key 60 1s provided at such a posi-
tion where this tact key 62 can be depressed just under the
sub-key 60. Also, the sub-key 60 1s provided parallel to the
tactile switch 62, namely, 1s inclined by 10 to 20 degree with
respect to the first face S1. Since the tactile switch 62 1s such
a switch which may be energized by being depressed along
the just under direction, the stroke of the sub-key 60 becomes
such a direction “X” corresponding to a direction which per-
pendicularly intersects with the plane parallel to the tactile
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switch 62. On the side of the telephone transmitting housing
3, the following fact 1s known. That 1s, the second face S2, the
main board 45, the depression switch and key seat 47, and the
main key portion 17 1s provided parallel to each other; and a
direction “Y”” along which the key 1s stroked 1s given to such
a direction perpendicular to this parallel plane. In other
words, when the portable telephone 1 1s brought into the
opened state, the flat face 21a becomes parallel to the second
face S2, so that the direction “X” corresponding to the depres-
sion direction (stroke direction) of the main key portion 17
and the sub-key 60 becomes parallel to the direction “Y.”
According to this configuration, as to the depression stroke,
the operation feelings of the main key 17 and the sub-key 60
can be made equal to each other, so that more natural opera-
tions can be given to the user. Further, since the tlat face 21a
1s substantially parallel to the second face S2, 1f the user
manipulates the main key 17 and the sub-key 60 by using the
same finger, a moved amount of the sub-key 60 from such a
plane that the second face S2 1s defined as a reference when
the user manipulates the sub-key 60 can be made small.
Accordingly, this small moved amount may provide the user
with the natural operation feelings.

In addition, the vertex of the convex portion of the sub-key
60 1s configured such that, as shown in FIG. 2(b), when the
portable telephone 1 i1s brought into the closed state, this
vertex does not protrude out from the plane defined by the lid
body 10. As aresult, 1t 1s possible to configure that the sub-key
60 may be exposed, and does not protrude out from the plane.
Accordingly, there 1s no possibility that when the portable
telephone 1 1s mounted on a desk, the sub-key 60 1s depressed
by the own weight unless the user depresses the sub-key 60 by
the user’s intention.

Also, as described above, the telephone transmitting hous-
ing 3 contains the second antenna 43 for performing the
communication at such a position that the second antenna 43
1s not overlapped with the coupling portion 4 along the rota-
tion shaft direction of the coupling portion 4 when the por-
table telephone 1 1s 1n closed state, so that there 1s no electro-
magnetic interference caused by metal components involving,
the tactile switch 62.

Also, the numeric keys 17a and the function key 17¢ are
arranged along the line “LLN1”" on the second face S2, and
turthermore, the sub-key 60 1s arranged on the face which 1s
substantially parallel to the face, so that the key positions can
be easily sensed by the fingers, and thus, the key manipulation
can be ready carried out. For instance, the finger 1s slipped
along the line LN1, so that the finger can abut against the keys
arranged along the line “LLN1.” Moreover, since the recess of
the recessed portion 27 1s sensed by the finger at this time, the
boundary line of the main key portion 17 on the side of the
coupling portion 4 can be recognized. As a result, touch
typing can also be easily realized, and furthermore, the
boundary line between the sub-key 60 provided on the cou-
pling portion 4 and the main key portion 17 can also be sensed
by the finger cushion by this recessed portion 27.

The present invention 1s not limited to the above-described
embodiment, but may be embodied 1n various modes.

A portable terminal device of the present invention may be
any device 1 which a first housing 1s coupled to the telephone
transmitting housing 3 by a projecting portion of the first
housing and a notched portion of the telephone transmitting,
housing 3 such that they can be opened and closed, and a
camera module 1s provided 1n the first housing. That is, the
application of the present invention 1s not limited to the por-
table telephones, but also to, for instance, a personal com-
puter, and a PDA (Personal Digital Assistance).
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Also, although the opened state 1s exemplified as 160 to
1’70 degree, the present invention 1s not limited thereto. It a
continuous feeling of operability with the main key portion 17
may be obtained, then an open degree (namely, angle defined
by the first face S1 and second face S2) between the telephone
receiving housing 2 and the telephone transmitting housing 3
may be alternatively selected to be such a state that this open
degree larger than 90 degree and 1s smaller than 180 degree.

Both the stepped portion 235 and the recessed portion 27
may be not always required. For example, 1n such a case that
a camera module 1s smaller than a notched portion which
constitutes a coupling portion, the entire camera module may
be stored by a stepped portion, and turther, the entire stepped
portion 1s inserted 1nto the notched portion so as to constitute
a coupling portion. As a result, the recessed portion may be
alternatively omitted.

The main key portion 17 1s not limited to such a key portion
that a plurality of keys 1s continuously arranged (no partition
1s provided between keys). That 1s, the respective keys may be
individually partitioned, or the respective keys may be alter-
natively partitioned 1n predetermined key groups. It 1s noted
that when the partitions between the keys are eliminated, a
main key portion may be reduced by such a space equal to the
partition-eliminated area or keys may be increased by such a
space equal to the partition-eliminated area.

When the partitions among the keys are eliminated, there
are some possibilities that a position of a key can be hardly
sensed by a finger tip. However, this problem may be solved
by providing a recessed portion and a continued line (LN1) so
that a boundary of key arranging areas may be sensed by the
finger tip. For example, 1n such a case that at least two pieces
of keys are arranged 1n a direction along which these keys are
separated from the recessed portion, since the recessed por-
tion may be sensed by the finger tip, the boundary between the
keys onthe side of therecessed portion may berecognized. As
a consequence, positions of keys which are continued to the
relevant key may also grasped.

The present patent application was filed based on Japanese
Patent Application No. 2005-307594 filed on Oct. 21, 2005,
the contents of which are incorporated hereinto as references.

The mvention claimed 1s:

1. A portable terminal device in which a first housing 1s
coupled to a second housing such that the first housing and the
second housing can be opened and closed to be an opened
state and a closed state, wherein the first housing comprises:

a display portion provided on a first face facing the second

housing in the closed state; and

a projecting portion at an end portion of the first face,

wherein the second housing comprises:

a main key provided on a second face facing the first

housing in the closed state; and

a notched portion which 1s provided on an end portion of

the second housing, and 1n which the projecting portion
1s arranged such that the projecting portion 1s rotatably
coupled to inside of the notched portion, wherein a
switch 1s provided inside the projecting portion and a
sub-key capable of depressing the switch 1s provided to
the projecting portion, wherein the sub-key 1s provided
on a surface of the projecting portion such that a depres-
ston direction of the sub-key coincides with a depression
direction of the main key in the opened state and the
sub-key does not protrude out from a plane defined by
the second housing 1n the closed state, wherein a posi-
tional relationship between the projecting portion and
the first face 1s constant between the opened state and the
closed state, wherein the projecting portion projects in a
direction intersecting, the first face of the first housing at
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an 1nside part of the first housing in a width direction of
the first housing, wherein a portion of the surface of the
projecting portion, on which the sub-key 1s provided, 1s
formed 1n a flat face, and wherein when 1n the open state
the flat face 1s arranged substantially parallel to the sec-
ond face and arranged on a substantially same surface as
the second face.

2. The portable terminal device as claimed 1n claim 1,
wherein the portion of the surface of the projecting portion
around the sub-key 1s cut out.

3. The portable terminal device as claimed 1n claim 1,
wherein, 1n the projecting portion, corner portions between
the flat face, on which the sub-key 1s provided, and a side face
adjacent to the flat face 1s cut out, and a vertex portion of the
sub-key 1s formed 1n a curved face having a convex at a center
thereof.

4. The portable terminal device as claimed 1n claim 1,
wherein an angle defined by the first face of the first housing
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and the second face of the second housing 1n the opened state
1s larger than 90 degree and smaller than 180 degree.

5. The portable terminal device as claimed 1n claim 1,
wherein a width of the sub-key 1s wider than a width of a
surface of a portion on which the sub-key 1s provided, within
the surface of the projecting portion.

6. The portable terminal device according to claim 1,
wherein 1n the closed state, the flat face 1s provided at a
substantially same position as the second face 1n a thickness
direction of the second housing.

7. The portable terminal device according to claim 1,
wherein the sub-key 1s exposed 1n the closed state.

8. The portable terminal device according to claim 1,
wherein the plane defined by the second housing 1n the closed
state 1s 1n a face of the second housing opposite to the second
face.
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